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Introduction
A number of agreements/conclusions were reached at RAN1 #98bis:
Conclusion:
Definitions:
· “Rel-16 PUSCH transmission scheme”: Option 4
· “Rel-15 PUSCH transmission scheme”: the transmission is done according to Rel-15 behavior, either with or without slot aggregation. With slot aggregation, the number of repetitions can be either semi-statically configured (as in Rel-15) or dynamically indicated (as agreed for Rel-16).

Agreements:
For DG and retransmission of CG, introduce one RRC parameter for each of the DCI format 0_1 and the new UL DCI format, to indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme”.
1. FFS: whether to restrict that “Rel-16 PUSCH transmission scheme” cannot be enabled for both DCI formats simultaneously 
For Type 1 CG, introduce an RRC parameter per CG configuration to indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme”.

In this contribution, we provide our views on remaining details of PUSCH enhancements including TBS determination and frequency hopping, redundancy version determination,.
Remaining details of PUSCH transmission
TBS determination

In Rel-16, PUSCH repetitions across slot boundary are supported by dividing a PUSCH repetition into segments in adjacent slots or withing the same slot. If it were not for segmentation and possible DL/UL interaction, TBS determination for the Rel-16 PUSCH transmission scheme could be easily decided. While we acknowledge that problematic cases can arise so that TBS determination through the more straightforward solution of selecting the TBS according to the nominal duration of each PUSCH repeition may be sub-optimal, we are still to be convinced that  with  plenty of latitude in choosing L and K for the Rel-16 PUSCH transmission scheme and selecting an appropriate frequency domain resource allocation, the gNB scheduler cannot avoid such cases. Hence it makes more sense to define a straightforward TBS determination rather than ask the gNB to work around complicated rules to derive the TBS size. From that we have

Proposal 1: for the Rel-16 PUSCH transmission scheme, TBS determination is according to the nominal duration of each PUSCH repetition.


Frequency hopping

In Rel-15, inter-slot frequency hopping and intra-slot frequency hopping are supported for PUSCH transmission. In the case that intra-slot frequency hopping is configured, PUSCH in a slot is carried over two hops and an index to the frequency hopping offset for the second hop is indicated in DCI format 0_1/0_0. In the case that inter-slot frequency hopping is configured, a frequency hopping offset indicated in DCI format 0_1/0_0 is applied to PUSCH in odd-indexed slots.

For “Rel-15 PUSCH transmission scheme” as defined in RAN1 #98bis, the same design as in Rel-15 can be used for both intra-slot frequency hopping and inter-slot frequency hopping.

For “Rel-16 PUSCH transmission scheme” as defined in RAN1 #98bis, we consider a number of frequency hopping schemes:
1. With inter-slot frequency hopping, the same frequency offset is applied all the PUSCH repetitions within the same slot, including PUSCH segments within that slot, and the frequency offset alternates between two values (zero and ) for slots with the PUSCH allocation;

The starting RB during slot  is given by:

	   (1) 

2. With inter-PUSCH repetition frequency hopping, the frequency offset alternates between two values (zero and ) for PUSCH repetitions. Let  be the PUSCH repetition index,   is configured through higher layer signaling or is signalled dynamically. Then the starting RB position for PUSCH repetion  is given by:



If a PUSCH repetition is segmented, then each segment still follows formula (2) so no additional frequency hopping is introduced for segments under one PUSCH repetition.

3. 

With intra-PUSCH repetition, each PUSCH repetition which is not segmented is divided into two hops. The number of symbols in the first hop is given by , the number of symbols in the second hop is given by , where  is the length of the PUSCH transmission in OFDM symbols in a nominal PUSCH repetition, and the starting RB in each hop is given by

                                 (3)
For a PUSCH repetition which is segmented, to avoid the definition of a convolved hopping scheme, its starting RB can be fixed to  or . 

We have

Proposal 2-1: for inter-slot frequency hopping, within each slot, all PUSCH transmissions including repetitions and/or segments start from the same starting RB; 

Proposal 2-2: for inter-PUSCH repetition frequency hopping, if a PUSCH repetition is segmented, all the segments of that PUSCH repetition start with the same starting RB;

Proposal 2-3: for intra-PUSCH repetition frequency hopping, if a PUSCH repetition is segmented, then frequency hopping is disabled for that PUSCH repetition, and the starting RB for all resulted segments is fixed to  or .



.

Conclusions
In this contribution we share our views on PUSCH enhancements for uRLLC in Rel-16. We have

Proposal 1: TBS determination is according to the nominal duration of a PUSCH repetition.

Proposal 2-1: for inter-slot frequency hopping, within each slot, all PUSCH transmissions including repetitions and/or segments start from the same starting RB; 

Proposal 2-2: for inter-PUSCH repetition frequency hopping, if a PUSCH repetition is segmented, all the segments of that PUSCH repetition start with the same starting RB;

Proposal 2-3: for intra-PUSCH repetition frequency hopping, if a PUSCH repetition is segmented, then frequency hopping is disabled for that PUSCH repetition, and the starting RB for all resulted segments is fixed to  or .
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